Detection of primary and mature transcripts of calcitonin-gene-related peptide genes in rat parafollicular cells by light, fluorescence and confocal microscopy.
Alternative splicing of primary transcripts from the calcitonin/alpha calcitonin gene-related peptide (alpha CGRP) gene result in mature mRNAs encoding either calcitonin or alpha CGRP. We have produced sequence-specific, synthetic, biotinylated oligodeoxynucleotide probes that recognize calcitonin (exon 4), and alpha CGRP (exon 6) sequences as well as sequences common to both splice variants (exon 3) of this gene. Probes to exons 4 and 3 revealed strong cytoplasmic signals in rat parafollicular cells. In addition, a punctate nuclear signal was obtained with these probes. The alpha CGRP-specific (exon 6) probe resulted in weak cytoplasmic labelling of parafollicular cells, but produced a punctate nuclear labelling similar to that seen with the exon 4 and 3 probes. RNase digestion removed all the cytoplasmic and nuclear signals obtained with all probes. Hybridization with a thyroglobulin-specific probe failed to label parafollicular cells. A control (human enterovirus) probe yielded negative results, while a probe to rat somatostatin produced cytoplasmic labelling of a small subpopulation of parafollicular cells. Finally, a probe specific for beta CGRP mRNA labelled most, if not all, parafollicular cells. Fluorescent alkaline phosphatase development of in situ hybridizations could be combined with indirect immunofluorescence for CGRP. Analysis by fluorescence and confocal microscopy revealed that CGRP immunoreactive cells contained calcitonin, alpha CGRP and beta CGRP hybridization signals. Our results demonstrate that all three genes may be simultaneously expressed by thyroid parafollicular cells and show that synthetic biotinylated oligonucleotide probes can be used for highly precise localizations of primary transcripts in the nuclei of these cells.(ABSTRACT TRUNCATED AT 250 WORDS)